TO THE EI) ITOR coastal waters, the fish are, on the average, larger, restricted to a lesser depth, and much more numerous. This discussion shows that the mode stripping model its its presetit form is generally itssufficient to explain the experimental results. Attempts to deduce mode-attenuation cocIlic[ents parameters, such as bottom-loss factor, are likely to he unsuccess ful. The theory is not so much wrong as incomplete; and there may' well be special circumstances whets the unmodified theor.• does work. These might include very short ranges, especially at the lower frequencies and over rocky bottoms, and abnnrmal pmpaga tion such as that which occurs during storms or under ridged ice. Although typical attenuatiou rates have been quoted, it must be horne in mind that one of the chief features of shallow-water trans mission is its variahility.
tions have been reviewed recently. t It is apparent that many types of instrumentation are employed that produce appreciably different ultrasonic field configurations within the liquid specimen. Further, greatly diffefng handling and treatment procedures are used depending upon the properties of the enzyme studied. Xevertheless, the prevailing attitude implicit in most studies seems to he that the acoustical parameters are relatively unimportant, providcd cavitation is produced. Though most investigators appear to have been content to demonstrate enzyme inactivation in presence of cavitatiou, recently, •-4 the assessment of the molecular damage responsible for the observed euzyme inactivation has become a topic of concern. Since cavitating ultrasound is grm•ing in importance as an intial step in procedures for extracting biological macmmolecnlcs and larger structures frons cells, it is important for all investigators using cavitatiou to understand and appreciate the possibility of producing artifacts. Although the work reported in the present paper did not allow specification of the ultrasonic field liarsmeters, the results of the analy-ses are considered to he of value tn those requiring ultrasonic treatment of solutions that contain proteins. This report presents the results of physical and chemical analyses of solutions of trypsin, achymotrypsin, and lactate dehydrogenase (LDHI after various exposures to cavitatlng ultrasound that were performed in conjunction with a wider study on the effects of noncavitating ultrasound on protein solutions. s Trypsin (2X crystallized), c•-chymotrypsiu (3X crystallized), and LDH (2)< crystallized from rabbit muscle) were ol•tainetl from the Worthington Biochemical Corporation. Trypsin, s achymotryltsin, s and LDH • activities were assayetl sl)ectrophoto metrically with a Beckman DU spectrophotonaeter equipped with a thermostoted (25.0:k0.1øC) cuvette compartment and a Sargent SRL recorder. Cavitating ultrasound was produced by a Branson Sonifier (20 kc/sec) model LS-75, equipped with a "microtit)." All experiments were done at prover setting No. 2, the highest power setting being Xo. 8. At power settings greater than 2, cavitation was so vigorous that much of the sample was splashed out of the cnntainer, even though it was partia!ly covered. Table I similar to trypsin) appears to be more susceptible to caxdtation denaturation as the concentration decreases (see Table I ), may mean that this same factor (lower concentration) is principally responsible for the greater inactivation of trypsin observed by EFpiner and co-workers. El'piner et alY did not report precipitation of denatured trypsin. However• since precipitation was only hately visible at a concentration of 0.92-mg/ml (Table II) , at a concentration only about one-fifth this amount, turbidity may have existed and not been detected by the Russian investigators. If the trypsin solutions of El'piner et al? were slightly turbid, the over-all uv-absorption increase that they reported, whose magnitude depended on cavitation time, could be due to light scattering from aggregates of denatured trypsin. Figure 1 shows that the activity loss for the 0.62-mg/ml LDH solution exposed to cavitation is given by the equation A =A0e et, where A is the enzyme activity after cavitation for time t, A o is the initial activity (t=0), and k=0.105 (determined from the data of Fig. 1) . Cavitation is known to produce free radicals in aqueous solutions, •ø and thus, the fact that the inactivation kinetics follow the same equation as enzyme solutions irradiated with x rays suggests that the cause of enzyme inactivation, in the case of cat itation, may be the same as that for ionizing radiation, viz., the chemical effects of free radicals.
LDH was also caxftated for 15 min at a concentration of 6.20 mg/ml, and activity loss, precipitation of denatured enzyme and decrease in uv absorption, resulted (Table I) . After removing the precipitate, the specific rotation and the sedimentation coefficient were determined and compared to values obtained for the control sample (Table II) a-chymotrypsln at a concentration of 10.20 mg/ml is completely resistant to the cavitation employed in these experiments (Table I) , while the inactivatiou of the 0.95-mg/ml a-chymotrypsin solution is exponential for 5 min and then becomes more resistant to inactivation (Fig. 1) . This apparent concentration dependence deserves further investigation• however, in the absence of data at other enzyme concentrations no explanation can be offered. The 0.95-mg/ml a-chymotrypsin results might be interpreted to mean that after 5 rain the enzyme was degraded as far as was possible, under these irradiation conditions, and that the solution contained enzyme molecules each with 70% of its original activity. This possibility seems to be ruled out by the results shown in Fig. 2 , for if the enzyme molecules are damaged but partially active, it is expected that their affinity for substrate molecules will be reduced and, hence, that their K• will be greater than the Km of the native enzyme. 
